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St abl e pharmaceutical conposition conprising a

pyri m di ne-sul fam de The present invention relates to
wa@t@blogophar naceut i cal conpositions conpri si ngPCT/IB2006/053210

propyl sul fam c acid

[ 5- (4- brono- phenyl )-6-[2-(5- bronD pyri m din-2-yl oxy)-e

t hoxy] -pyri mdi n-4-yl]-am de or pharmaceutically

acceptabl e salts, solvates, hydrates or norphol ogi ca

forns thereof, said conpound being hereinafter

referred to as conmpound of formula Conmpound of |
for m“séoh MWF\%“‘F%CPWW@OW@%F% 4Py IBEﬁ%Il?ad‘FIde
formula | is an endothelin receptor inhibitor and

useful as endothelin receptors ant agoni st . Cbnpound of

ti th f
The pisgoml 31 GRIEHRavED A ) RBTCS SR, SOIPHPS S e a8 driwy Bulfamic acid
[5-(4-tﬁdstyo-p1sén§zl)46r[2¢5 btbnib@p’ﬂiﬁhﬂiﬂ&@ﬂox&pétmyal-pj'nmlﬂlnFADylﬂ)-&rmde or

under st ood ferri o to pha ceut i cal .
pharmifgiaT, Aap@le g sorui, Qs PrBOTHPRECH, itk ireof,said compound
being basipatundefofred @ B td@ngoundisf &@nlasls Goaipptial ofyfoeahla flias®he following
fonnlthereof if not indicated otherwi se and where

gpproprrate and expedi ent. The present conpound of

formula | is currently being evaluated in clinica

trials, thus a stableQgrnulation had to be devel oped.

The present inventian erefore reBates to stable
phar maceuti cal conpoﬂ tiQ @ i sing the compound
propyl sul fam c acid

[ 5- (4- brono- phenyl) - 6- f& (
et hoxy] - pyri m di n- 4-yl | >ap
acceptabl e salts, solvates,
forms thereof.

- br ono- pyri m di n- 2-yl oxy) -

or ph rnaceutlcally
%Zi/ norphologrca

Compound of formula I is an endothelin receptor inhibitor and useful as endothelin receptors antagonist.

Compound of formula I and the preparation thereof is disclosed in WO 02/053557.

Within the context of this disclosure, any reference to compound of formula I is to be understood as
referring also to pharmaceutically acceptable salts or solvates, including hydrates, of compound of
formula I, as well as morphological forms thereof, if not indicated otherwise and where appropriate and

expedient.

The present compound of formula I is currently being evaluated in clinical trials, thus a stable formulation
had to be developed. The present invention therefore relates to stable pharmaceutical compositions
comprising the compound propylsulfamic acid [5-(4-bromo-phenyl)-6-[2-(5-bromo-pyrimidin-2-yloxy)-
ethoxyJ-pyrimidin-4-yl]-amide, or pharmaceutically acceptable salts, solvates, hydrates or morphological

forms thereof.

A stable pharmaceutical composition according to this invention will comprise:

a) a compound of formula I having the formula shown hereafter, or a pharmaceutically acceptable

salt, solvate, hydrate or morphological form thereof,
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A stabl e pharmaceutical conposition according to this
invention will conprise: a) a conpound of fornula I
whamragdshe formul a shown hereafter, or a PCT/IB2006/053210
pharmaceutical ly acceptable salt, solvate, hydrate or
nor phol ogi cal formthereof,b) a filler, c) a
di sintegrant, d) a surfactant, e) a lubricant.
According to a prefer enbodi ment of this invention,
t he pharnaceut i oﬂgi "be in the form of
a tablet. According tb anot he ef erred enbodi nent of
B al conposition wll be

this invention, the pha
in the formof a capsul it abl e pharmaceuti ca

le.
conposi tions accordinglFm tRDs i nve on will
preferably be such that the fillg P%i}eL@cted from
one or nore of the follow ng: Tacto mai ze starch,
pregel ati ni zed starch, dibasic cal cium phosphate
b)di Rygr ate (CaHPO4 2H2Q), microcrystalline cellul ose,
mal t odextrin and mannitol; the disintegrant is
c) SelRfmtegHnf rom one or nore of the follow ng:
croscarnell ose sodi um sodium starch gl ycol at e,
d) Cakrhabgncar boxymet hyl cel I ul ose, sodi um
car boxynet hyl cel | ul ose, cross-1inked
e) PRlubMEdnY ! pyrrol i done, polyvinylpyrrolidone, alginic
acid, sodium al gi nate, pregelatinized starch, guar
u cla¥s and_i gn exchange resins; the surfactant is )
ACCOT‘%%&%C% prsterted qmbptimens| of diip Fryentiopihe pharaaeapfical Gorpppsttign will be in the

form oP®layrOr bat es, pol yet hyl ene pol yoxypropyl ene pol yners,
pol yoxyl et hyl ene stearates, dioctyl sodium

According to another preferred embodiment of this invention, the pharmaceutical composition will be in

the form of a capsule.

Stable pharmaceutical compositions according to this invention will preferably be such that the filler is
selected from one or more of the following: lactose, maize starch, pregelatinized starch, dibasic calcium
phosphate dihydrate (CaHPQO4*2H;0), microcrystalline cellulose, maltodextrin and mannitol; the
disintegrant is selected from one or more of the following: croscarmellose sodium, sodium starch
glycolate, calcium  carboxymethylcellulose, sodium  carboxymethylcellulose, cross-linked
polyvinylpyrrolidone, polyvinylpyrrolidone, alginic acid, sodium alginate, pregelatinized starch, guar
gum, clays and ion exchange resins; the surfactant is selected from the following: sodium lauryl sulphate,
polysorbates, polyethylene polyoxypropylene polymers, polyoxylethylene stearates, dioctyl sodium
sulfosuccinate, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene C;4-alkyl ethers, sucrose
monoesters and lanolin esters and ethers; and the lubricant is selected from the following: magnesium,
aluminium or calcium stearate, stearic acid, sodium stearyl fumarate, talc, sodium benzoate, glyceryl

mono fatty acid, polyethylene glycol, hydrogenated cotton seed oil, castor seed oil and sucrose esters.

In particular, a stable pharmaceutical composition according to this invention can comprise:

a) acompound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt, solvate,

hydrate or morphological form thereof,

b) one or more excipients selected from the group consisting of lactose, maize starch, pregelatinised

starch, calcium hydrogen phosphate and microcrystalline cellulose,

¢) polyvinylpyrrolidone,
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sul f osucci nate, pol yoxyethyl ene sorbitan fatty acid
esters, pol yoxyethyl ene ethers, sucrose nonoesters and

woO 200003193k st ers and et hers; and the | ubricant PGI/IB2006/053210

d)
€)
D¢

sel ected fromthe follow ng: ymagnesi um al um ni um or
calciun1stearate stearic acid, sodium stearyl

rate t.al " sodi um benzoate, glyceryl nono fatty
agi HIFY e A% ne gl ycol , hydrogenated cotton seed

"castor. seed oil and sucrose esters. In
pﬁﬁFﬁ%ﬁ?a?m a stabl e pharnaceutical conposition
ac rd| g to this invention can conprise: a) a

of the formula | as defined in claiml1, or a

pharnaceutically acceptable salt, solvate, hydrate or

More panticplady agptabkel phfraraneutibed ceropasitioh acoslingrto thiv ievenkicn (aneomprise:

a)

b)

c)

d

sel ected fromthe group consisting of |actose, naize
S 8 aomgpoung ofshefoanula il sedbfisédinchjim ¢ adrei phamiayeitiodlyracceptable salt, solvate,

O(E:RQ }1% %ﬁ?lgglca rfgl%lr %‘?‘1‘3@}0!}"‘ mt:"oteﬁel |01l'111:1{:oo% y %0% in we}ght based on the

yvin one, unlstar
staxta‘l metghmf thegphermfiacewichlicompasativin. (. jyon en pxaounlt ﬁrmlnalrtb y0%anotably from S

San%‘ﬁ Bmlaa{nnaacrgyulércﬁom?mg %Ox/oI %{] w% r%? " ée gor} t |t']otafl w?lght of the

i nvent'i on ca

aphadeidentidl aompodumrm 1, or a phar maceutl cal I y

acceptabl e salt, sol vat e, hydrate or norphol ogi cal

f omer tnimee excipienisrselactedfrerh thergpenptcounsisting of lactb@Ympire staclytpregelatinised

b : I [
S0 A LS IS A b RIS RO, 5yl goon o 10
f $Pmitd weight3gBedaordthe totg aveight of the pharorarebfical gorBPdsition (e.g. in an amount

\é%h%gg) it(%) ﬁﬁ/e qm%ﬂl fﬁ)?n g(PtIo%b‘V%h %art?cfula} H‘Sm%% R ‘ﬁ%&gﬁ? Ibased on the

total weight of the pharmaceutical composition),

polyvinylpyrrolidone, in a total amount of up to 20% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.5 to 10%, notably from 1 to 5% and in

particular from 2 to 4% in weight based on the total weight of the pharmaceutical composition),

sodium starch glycolate, in a total amount of up to 30% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.5 to 20%, notably from 1 to 10% and in

particular from 2 to 6% in weight based on the total weight of the pharmaceutical composition),

a surfactant, in a total amount of up to 7% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.01 to 5%, notably from 0.05 to 1% and in
particular from 0.1 to 0.5% in weight based on the total weight of the pharmaceutical

composition), and

a lubricant, in a total amount of up to 10% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.05 to 5%, notably from 0.1 to 2% and in
particular from 0.25 to 1.5% in weight based on the total weight of the pharmaceutical

composition).

For example, a stable pharmaceutical composition according to this invention can comprise:

a)

a compound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt, solvate,
hydrate or morphological form thereof, in a total amount of up to 50% in weight based on the

total weight of the pharmaceutical composition (e.g. in an amount from 1 to 50%, notably from 5
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b) one or nore excipients selected fromthe group

consi sting of |actose, maize starch, pregelatinised
w@@rmosi3xal ci um hydr ogen phosphate and PCT/IB2006/053210

m crocrystalline cellulose, yn a total amount of 10 to

95% i n wei ght based on the total weight of the

phar c [ cal .cqonp Slt unt from 3

B 60B6 ot i hito 80l € do BY et ST Gt G oRpight of the
6ﬁhahﬁac35t%alda>mpem@&i) based on the total wei ght of the
phar maceuti cal conposition), c) polyvinylpyrrolidone,

b)i Ic@dsd @Uﬁkosaﬂiﬁhﬂh&d@fe it P toltd aaO8fet bN10/8178%stin Raiphbassd dnltke total weight

ht .of the pharmaceuti cal sition (e. o
G TR SRS BOT 5 G0 v FOMED dh e BSEE g 45 to 6%
| andpinr partiuladifrofn SIT10260% id Yeight Besed loh tiamed waipht BEthe pharmaceutical
t ot al \{ve ght of the pharmaceutical conposition), d)
sEWRINEar ch gl ycolate, in a total amount of up to
he t

30% d t
o o Aai TR Pl R Eof) o TR iy bt on ot weight o
t the pB&Macenticdd kympasivion {e.¢.Gn ﬂlﬁ)%lamd from Iptariove ubtalfly fiom © 8% and in

Lﬁwfﬁa&%ﬁ 4&&%@1@%@% ?als%({ﬁn th%SO gwgl\é\ﬁtfog@}e gﬁ?nn:ﬁ]\ltlgal composition),
7%
. B G RR i ik B SRR Bl OF g Wl woit of he
aplmuntceﬁtmalmdmﬁaﬂltwm(m@/qn moarabxlny fibmo? G 086t mtab ferd 1ith 5% and in
par

I i gh .\
t B3 1c]:u‘f W ﬁ%ﬁ]h to gf% in Hveel ‘i‘lﬁtéars eu? }g?ivglgﬁt r?g %zé%gar%ﬁgetuggal aomposmon),

e) Wgeoldglglﬁlf é%br | glg&%aril:e, 12 of %tatl Q8 Punt 0 lal:llt?)%()‘%)fl? ﬁwelghﬁbarse(c)iné)él éu totétgfveight of the

cplmunaadeuticahco@mogtlon (e @m ampunvint froro r&SOtoOZB%, oota8ly from 1 to 10% and in

”Sagﬁ‘ ull% frfvoéli ot %base ncﬂon tF {%?a? :Néfiltl q%%he 63;1 aQeugg)al compos1t10n)

) pg%{n[@c?ﬁy,t fncgltotal amount of up to 7% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.01 to 5%, notably from 0.05 to 1% and in
particular from 0.1 to 0.5% in weight based on the total weight of the pharmaceutical

composition), and

g) a lubricant, in a total amount of up to 10% in weight based on the total weight of the
pharmaceutical composition (e.g. in an amount from 0.05 to 5%, notably from 0.1 to 2% and in
particular from 0.25 to 1.5% in weight based on the total weight of the pharmaceutical

composition).

A pharmaceutical composition according to this invention can notably comprise:

a) acompound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt, solvate,

hydrate or morphological form thereof,
b) lactose or lactose monohydrate,
¢) microcrystalline cellulose,
d) polyvinylpyrrolidone,
e) sodium starch glycolate,
f) asurfactant, and

g) alubricant.



10

15

20

25

30

conposition). For exanple, a stable pharnmaceuti cal

conposition according to this invention can conpri se:
w@200a/0898pound of the fornmula | as defined i n BCHIBR0MG/053210

or a pharmaceutically acceptgble salt, solvate,

hydrate or norphol ogical formthereof, in a total

nmount of _up.to 50%in i ght based on the total .
Accorfp e BRefFRd BHRAMTREEGL |1 FORRIEEE] FIFBROTER, HOVe, fhe, furfactant is a
polysoggaunt from1l to 50% notably from5to 30% and in

particular from10 to 20%in wei ght based on the total

Accordfis B8 el BRI BEETh 0 LT ORHBI T ion D o o7 B ubrican i

magnesiomweagtet based on the total weight of the
phar maceuti cal conposition (e.g. in an anount from 30
ontrkf B2 S AR a0 AN B o o, e
presenpingagniien theteforafurtbarmppoyides stably pleaymadeaticabdoypbsitidns v@mprising:
cellulose, in a total anount of O to 20% i n wei ght
a) besgsbundhoft foentlo, @t a phhirghdeutidally hecepthldle sl saltate ajydrate or morphological

CAmm |rtoifon (e.g. in an anobunt from1l to 10% notably
from2 0 8% and in particular from4 to 6% in weight
b)bgﬁﬁg on the total weight of the pharmaceuti cal
conposition), d) polyvinylpyrrolidone, in a total
c)agﬁgﬁte ¢, Up to 20%in weight based on the total
wel g of "t he pharmaceutical conposition (e.g. in an
4) BBk d M 0.5 to 10% notably from1 to 5% and in
)partlcﬁﬁ;ér from2 to 4% in weight based on the total
W?ﬁi&ﬁt, g the pharmaceutical conposition), e) sodium
e)stgrc %chol ate, in a total amount of up to 30%in
f) Wei@Atanpased on the total weight of the pharmaceutical
conposition (e.g. in an anount fromO0.5 to 20%

~notably from1 to 10% and in _ _
Fillers according to the invention include but are not restricted to one or more of the following: lactose,

maize starch, pregelatinized starch, dibasic calcium phosphate dihydrate (CaHPQ,*2H,0),
microcrystalline cellulose, maltodextrin and mannitol. Preferably, lactose with microcrystalline cellulose,
lactose with maize starch, pregelatinized starch with microcrystalline cellulose, or dibasic calcium
phosphate dihydrate with microcrystalline cellulose are used. Also preferred is lactose monohydrate (e.g.

Pharmatose® 200 Mesh) with microcrystalline cellulose (e.g. Avicel® PH101).

Disintegrants according to the invention include but are not restricted to one or more of the following:
croscarmellose sodium, sodium starch glycolate, calcium carboxymethylcellulose (CMC-Ca), sodium
carboxymethylcellulose CMC-Na, cross-linked polyvinylpyrrolidone (e.g. Crospovidone (PVP XL;
Polyplasdone, commercially available from the ISP company or Kollidon® XL from BASF)),
polyvinylpyrrolidone (PVP), alginic acid, sodium alginate, pregelatinized starch, guar gum, clays and ion
exchange resins. Preferably, sodium starch glycolate is used as disintegrant, or a combination of sodium

starch glycolate and PVP.

Surfactant according to the invention include but are not restricted to one or more of the following:
sodium lauryl sulphate, polysorbates (commercially available as Tween®™), polyethylene
polyoxypropylene polymers (Pluronic F65), polyoxylethylene stearates (MYRIJ), dioctyl sodium

sulfosuccinate, polyoxyethylene sorbitan fatty acid esters (commercial available from Nikko Chemicals),
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particular from2 to 6% in weight based on the total

wei ght of the pharmaceutical conposition), f) a
waefaswant, in a total anount of up to 7% i n RET/HW06/053210

based on the total weight of ¢the pharmaceuti cal

conposition (e.g. in an anount fromO0.01 to 5%

not ably fr 0.05 to 1% and in tlcularfro O
oty IR Cuagh PR UToS MO 2B IR giers. Prefetably, sodium
lauryl filghaBEed bosalfagawposi tion), and g) a lubricant, in a
total amount of up to 10%in weight based on the total
e pharmaceuti cal osition (e.qg..in_an
A volfeph R G G SBRETIOn Eore By B oo GivSion v @ mean
polymgaationcdepree of fr6ﬂm20 t@ 500 modonte¥arhifs @E&fegkﬂly BeaegD)pandtoeg for example be

polysople g MRl Ao bR BUERTB O aUL bF FreRGIE BOTRTs | Avent i on

can notably conprise: a) a conpound of the formula I

Glidm&cckeﬂihgl eithe imventin rimo]ude it ae pbtaresmtima}ubionabﬂ Iylore of the following: silica;
c salt, dr at e or I cal

colloi g Fir%??% elrmeugF e. %) ccisl o glglt:aor rmﬁrggy dr@ ma%rjesmm trisilicate,
powdemdcceldlﬂmsy,sstaacﬂi and éalc @irelferhhlvﬁ epllcnk)al phbqnve dioyidpysrusad. i done,

e) sodiumstarch glycolate, f) a surfactant, and g) a
LubricLuH? géc&% % téo‘ﬁ'l% %vq ey ichu(ﬁ ot ﬁg S%tl{]rg&‘lc%@g %bé@rﬂgorggf {hg ?ollowmg Mg-,
conposli ons msn I oned above, e surftactant
Al- or Ca-stearate, stearic acid, sodium stearyl ﬁlmarate, talc, sodium benzoate, a glyceryl mono fatty

acid, e.g. having a molecular weight of from 200 to 800 Daltons (e.g. glyceryl monostearate (e.g. from
Danisco, UK)), glyceryl dibehenate (e.g. CompritolATO888™, Gattefossé France), glyceryl palmito-
stearic ester (e.g. Precirol™, Gattefossé France), polyethylene glycol (PEG, BASF), hydrogenated cotton
seed oil (Lubitab, Edward Mendell Co Inc.), castor seed oil (Cutina HR, Henkel) and sucrose esters
(Surfhope SE, Mitsubishi-Kagaku Foods Co.). Preferably, magnesium stearate is used.

It will be appreciated that any given excipient may serve more than one function e.g. as filler,

disintegrant, surfactant, glidant, and/or lubricant.

Optionally, the stable pharmaceutical composition of this invention (whether containing a glidant or not)

may also contain tartaric acid.

Lactose as available from commercial suppliers is used for the present invention, preferably Lactose-

monohydrate (such as Pharmatose® 200M from DMV International) is used for the present invention.

Maize starch, as available from commercial suppliers is used for the present invention, preferably maize

starch from Roquette.

Pregelatinised starch as available from commercial suppliers is used for the present invention, preferably

Starch 1500 (from Colorcon).

Dibasic calcium phosphate dihydrate as available from commercial suppliers is used for the present
invention, preferably dibasic calcium phosphate dihydrate in an unmilled form, such as Calipharm A or
A-Tab.

Microcrystalline cellulose as available from commercial suppliers is used for the present invention,

preferably Avicel PH101 from FMC international.
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pol ysorbate. According to another preferred enbodi nent

of the conpositions nentioned above, the lubricant is
wore@nesiosan st earate. Optionally, the stable PCT/IB2006/053210

pharmaceutical conposition of this invention may al so

contain a glidant. The present invention therefore

Polngyar ! h?lg?lﬁg(gylgdeag 8?,%%@]% 3‘1‘0 h?#r%%%%ﬁl&éu%&'e Cl% se(F % tr tl(l)engresent invention,

prefergbiagolpasipyiroiddny fra@@NBFabl e salt, solvate, hydrate or
rmrphol ogi cal formthereof, D) a filler, c) a

fact ant dant
Sodiur, P EpoTas 9 ol g csonrereh oo, e 49 e g invention,
preferdblit sodiug stdth glgsiatd fedneRoduettone or nore of the
follow ng: |actose, maize starch, pregelati ni zed
So du@% nl%q‘lareg%? %VC +> n(g]n gcgos I']c?)aS gsur%hlg s?% te or O(%esent invention,
preferabbyrsodiim| laurflrselphataﬁbrylﬂllisakﬁwadw th mcrocr yst aI line
cellul ose, lactose with maize starch, pregel atinized

C01101(§at1 %[II%QH ‘Mo}%ﬁsmﬁ %\%ﬁéﬂ%tﬁ%lnl (gr?m&? h mpgl? St 150{1 :f?ﬁaﬁligcpresent invention,

I'um pho ocrys
preferabbm&xbs»lsfema})egua@eﬂgﬁ AI so preferred is | actose
nonohydrate (e.g. Pharmatose(r) 200 Mesh) with

Magnegf.uﬁlr s?éi@(e? ta@ln‘ah%?e ﬁ‘&Jn lcblljnl(?lét%ia( ﬁlpgﬁerﬁéiugﬁ i{)f ghe gﬁllsgt )nvention, preferably

Magnesium stearate from Peter Greven.

The term “C;.4-alkyl”, alone or in combination with other groups, means a straight-chain or branched-
chain alkyl group with 1 to 4 carbon atoms. Examples of straight-chain and branched C;-C, alkyl groups
are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl.

The term “about” placed before a numerical value “X” refers in the current application to an interval
extending from X minus 10% of X to X plus 10% of X, and preferably to an interval extending from X
minus 5% of X to X plus 5% of X.

The expression pharmaceutically acceptable salts encompasses either salts with inorganic acids or organic
acids like hydrochloric or hydrobromic acid, sulfuric acid, phosphoric acid, citric acid, formic acid, acetic
acid, maleic acid, tartaric acid, benzoic acid, methanesulfonic acid, p-toluenesulfonic acid, and the like
that are non toxic to living organisms or in case the compound of formula (I) is acidic in nature with an
inorganic base like an alkali or earth alkali base, e.g. sodium hydroxide, potassium hydroxide, calcium
hydroxide and the like.

The expression ww% refers to a percentage by weight compared to the total weight of the composition

considered.

In a preferred embodiment of the invention the pharmaceutical compositions comprise:

a filler which is selected from one or more of the following: lactose, maize starch, pregelatinized starch,
dibasic calcium phosphate dihydrate (CaHPO4*2H,0) and microcrystalline cellulose, maltodextrin and
mannitol; a disintegrant which is selected from one or more of the following: croscarmellose sodium,
sodium starch glycolate, CMC-Ca, CMC-Na, cross-linked PVP, PVP, alginic acid, sodium alginate,

pregelatinized starch, guar gum, clays and ion exchange resins; a surfactant which is selected from the



Di sintegrants according to the invention include but

are not restricted to one or nore of the foll ow ng:
w@e@3o3msel | ose sodi um sodi um starch gl ycol at BCT/IB2006/053210

cal ci um car boxynet hyl cel | ul oge (CMC-Ca), sodi um

carboxynethylcellulose CMC- Na, cross-|inked

ol yvi p I| e (e. ospov (PVP XL;
folowlsgy 3 1Rbr0 ursT SHRBR e diTipomOES | ROPETR Ity PHEoRgspylene  polymmers,
polyox§RERAY stdratkOndi dikad Kdinth sﬁlf@ﬁﬂcﬁé@ﬁ)&yoxyethylene sorbitan fatty acid esters,

p"ly"’&Ftb%/w n 14'%‘9@ 8@?%? ?n“ﬁ‘i"gl\ﬁ/‘f; ‘%eétF"érngm ; ‘“ﬁi"rff a’t‘ij %5%?5 dhgfidant which is

selected Grone the Hallvgang: @B1bd$15d1oﬁﬂé§fcﬁll<ﬂwl ¥ilic Qﬁhgﬂmlﬁﬂ @isiiate, powdered cellulose,

5 srch Sl ety 9B Sl Mool e At S cottg s i

sodiunt Gitealy® fufwiRid] it810, bdiidn ARnkvdte, PR eyDImdnRS ity Cidad] podyeftiyene glycol,
hvdroeh re of éh. foH(gg Q%ﬁ sodlun1lauryl sul phat e,
ydroggptsstcolip tead o cooRsPedioii g SURRSE FMEFe as Tween(r) ),
pol yet hyl ene pol yoxypropyl ene pol yners (Pluronic F65),
In anothex prefetyddaintbpliiereat cfttednahten thépiadnacedticalcdoyipositingis domprise
sul f osucci nat e, pol yoxyethyl ene sorbitan fatty acid
a) es tmixtare (of ettt arieadr namabﬂ tadfolofing RxdipikikOselected from lactose, maize starch,
Chem.cal s ol yox. | ene .G rose
L nsfﬁ%d%{mesfi“%ﬁﬂ RSP apw s et Bl P
b) |qghlaum&nwsulphate is used as surfactant. A
B sor e'intluded in a conposition according to the

c) pgo%‘?l%mtarfl{]%ﬁ?potlétgn wi [l have a mean pol ynerisation

O to 100 nononer units (preferably

a2 .my for exanple be polysorbate 80.
Pgé %% m@ﬁ%o the pol ysorbate should be

e)VQ&iTBIc%PJl coﬁ%[o&‘ﬁ@dandg i dants according to the invention

ut are not restricted to one or nore of the

Ilca col l oidal silicon dioxide, e.qg.
15
9%%% |ca anhydrous (e.g. Aerosil(r) 200),

mag neS|un1tr|S|I|cate powder ed cel | ul ose, starch and
Ina futtbﬁr prefqoyed pmpediment of the inyewfion, the phasareutitrlseimpesition, copentise

a) amixture of at least one or more of the following excipients selected from Lactose, Maize starch,
Starch 1500, Calipharm A and Avicel PH101,

b) polyvinylpyrrolidone,

20 ¢) sodium starch glycolate,
d) sodium lauryl sulphate,
e) Aerosil, and

f) magnesium stearate.

In another preferred embodiment of the invention the pharmaceutical compositions comprise

25 a) a compound of formula I, or pharmaceutically acceptable salts, solvates, hydrates or
morphological forms thereof, in a total amount of up to 50% in weight based on the total weight

of the pharmaceutical composition,

b) a mixture of at least one or more of a filler in a total amount of 10-95% in weight based on the

total weight of the pharmaceutical composition,
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Lubricants according to the invention include but are

not restricted to one or nore of the follow ng: M-,
WO\RG07/08196R- st earate, stearic acid, sodi um st eaPgl/1B2006/053210

fumarate, talc, sodium benzogte, a glyceryl nono fatty

aci d, e.g. having a nol ecul ar weight of from200 to

c) [ﬁ y@%héﬁ%%léne 18 P)}%%]]),/ Ce éﬁéﬂ 2{) Z)aI% gs}eggh geisgd ori {h% r1?(]>tal weight of the
Cotimprhde 0t cATEBPBEitioH), | Gattef osse France), glyceryl
pal mtostearic ester (e.g. Precirol(tn), Gattefosse
d) Fﬁcﬁmﬁxeatarclp glyyithin L1081 ghou@odf dpRESY% BASERht Bayedroadgietatabaleight of the
tton seed oil .(Lubitab, Edward Mendell Co Inc.),
FoeRtALLOBIPPSIiMyt i na HR, Henkel) and sucrose esters

3*?’%‘“03 BE 7 5 el Rt OF wRo S 1 18 CRERy Bisdd gpthe fgel weight of the

apliahﬁaneaicﬁrlcohfpailtlmy gi ven exci pi ent nay serve nore
than one function e.g. as filler, disintegrant,
f) sapfidaat anttotaldmaandf,upacn 8%an weight basalnin. théJotal enight of thet phermaceutical
st abl e .phar maceuti cal conposition of this invention
v%m&oﬁlés taining a gI i dant or not) rray al so contain

gﬁlrotpl?rllrcét(}:tsl‘rfll::% q(&tglé%t%% 2 otf ué) p\rlng/é’ﬁ]tlbl Ie % asec{3 nmst[le t(ﬁal weight of the

pplmhaa@hﬂcyldoambnsmonohydrate (such as Phar rmt ose(r)

200M from DW International) is used for the present
wherebyrthetotal ow% dfthephaghaewital campesitanlialfloe f r om commer ci al

suppliers is used for the present invention,

InafuRﬁe%?eE h\émﬂ@d@@rg%%%? ferdtloR I%Hﬁ.«l defticaf do ﬁ%rgiéﬁ?‘c%n'é&n@%g

sta as aval rom cohmer cl a supp

ege vVen b C 5
9 { B Bl TR0k en L ELESEL it LB s o
aslomhalpglaﬁlf@nfs rthemeof,dnrerdeteli aglountigf pb ite 5o iirswusletdbaﬁed ronttltﬂetotal weight
p[)letﬁgmarmaceutical composition,

b) a mixture of at least one or more of a filler in a total amount of 30-85% in weight based on the

total weight of the pharmaceutical composition,

¢) polyvinylpyrrolidone in a range of a total amount of 2 to 10% in weight based on the total weight

of the pharmaceutical composition,

d) sodium starch glycolate in a total amount of up to 10% in weight based on the total weight of the

pharmaceutical composition,

e) a surfactant in a total amount of up to 3% in weight based on the total weight of the

pharmaceutical composition,

f) a glidant in a total amount of up to 2.5% in weight based on the total weight of the

pharmaceutical composition, and

g) a lubricant in a total amount of up to 7% in weight based on the total weight of the

pharmaceutical composition,

whereby the total ww% of the pharmaceutical composition is 100.
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i nvention, preferably dibasic cal cium phosphate

di hydrate in an unmlled form such as Calipharm A or
WO200a1031984 cr ocrystal | i ne cel | ul ose as avai | abl BCT/IB2096/053210

commerci al suppliers is usedfor the present

invention, preferably Avicel PHO from FMC

i nternational. PoI yvi nyl pyrrolidone (PVP), as avail able

In anofhir SRHET R oG Bt iﬁf’vnﬁaﬁwﬁ?ﬁ%ﬁw%l&rcﬂ& i %f%%gt
o) Sf o TRept roihﬁ’ﬂ% "o o SR B e solvates' hydrates or
pmefpholagicyl feradithamdbting tdtalgimpant citup td SA3ninRwejplatbesed on the total weight
SOH%%JPFH I ag&lgt}calscg)lgghate as avail able from commerci al

PO he present invention,
pref r abl | um | aur hate from Fl . .
R L L e e PR
ctmmmlexghtadf tisphpdmaedusical sommsnhoﬁ,o r the present
invention, preferably Aerosil from Degussa AG
c¢) Vpgyasyipymoliti@erimb eangasf atotil hiatuing of 2 6ni% onweglgibased on the total weight

sgﬂFéthﬁace%gglsc% os?tlo t he present invention,

prefe nesr St ear ate fromPeter G even. The
t N t .
d) r?oglumné Qarcﬁ" gﬁtl:(hytlﬂ: ar %I a‘ig’%? 191‘5] ﬁp {(‘)W irngxﬁ%%hq ggﬁ\g'g ioﬁ tl%I tEkg{ weight of the

gplaupawtidm@mmsmomar bon at ons. Exarrpl es of
strai ght-chain and branched G -C4 al kyl groups are
e) n@tshgfactanetimyi totaprmpylht of slpppo?g%al in wb@iglgtl basgkb on 3l y¢tg1 weight of the

%Ec%h?ca{/cgﬁr&)oﬁtfé?yl The term "about" placed before a

rrerlca refers in the current application

f) DF 58 iﬂ;o 7 a§{>t\él§moglﬁ%cﬁ*&? t«? 9% gﬁt ﬂ&&ﬂﬁl a9 t’veléhtt(ﬂ’t . pharmaceutical

era an I nterval xt endi ng
f eqyppoxition, and

g) a lubricant in a total amount of up to 3% in weight based on the total weight of the

pharmaceutical composition,
whereby the total ww% of the pharmaceutical composition is 100.

The pharmaceutical compositions or pharmaceutically acceptable salts, solvates, hydrates or

morphological forms thereof, according to the invention, may be used as a medicament.

The pharmaceutical compositions or pharmaceutically acceptable salts, solvates, hydrates or
morphological forms thereof, according to the invention, may be used for the preparation of a

medicament, for use in the treatment of pulmonary arterial hypertension (PAH).

Reference is made to the extensive literature on the subject for these and other pharmaceutically
acceptable excipients and procedures mentioned herein, see in particular Handbook of Pharmaceutical
Excipients, Third Edition, edited by Arthur H. Kibbe, American Pharmaceutical Association,
Washington, USA and Pharmaceutical Press, London; and Lexikon der Hilfsstoffe fiir Pharmazie,
Kosmetik und angrenzende Gebiete edited by H. P. Fiedler, 4th Edition, Edito Cantor, Aulendorf and

earlier editions.

According to the present invention, the amount of compound of formula I, or pharmaceutically acceptable
salts, solvates, hydrates or morphological forms thereof, may be a total amount of up to 90% in weight

based on the total weight of the pharmaceutical composition. Preferably, the amount of compound of
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m nus 5% of X to X plus 5% of X The expression
phar maceutically acceptable salts enconpasses either
W@ 200083M83 h i norgani c aci ds or organi c aci ds |P&EIB2006/053210
hydrochl oric or hydrobrom c gcid, sulfuric acid,
phosphoric acid, citric acid, formc acid, acetic
mal ei c, i ¢ acid (?en20|c

formulf 1t r.ARARSE RATE Aqeapliblrsalt Selisitse R & TSerp BpISEisqlfarmg thereof, may
be a tdtdl leohftaif up @ S0%Q fin (vedshtChake&d dnl thé f.t@al Qe bSTNS pEa’nnh&uﬁ@JS Gomposition.

ound of fornul 1) i i ure
More e, B ot s oTppind o6 Ryl 1 St phefnsebpheay ACPPHIC alts, solvates
hydratés @ mdsshdlogieahisehisxkérels, willBedEoi U Mrnebablg}eionﬁﬁfocflmd in particular

gxi de . n t ke.. Th SSi wWorefers to a
from 1140 S0 it sl 0 b B PPt oo of
the conposition considered. In a preferred enbodi nent
Accordifig tdhehei preseitt incention) eth¢ baourn o€ llec alay vatypwishit iaomasge of 10 to 95%, in

partlcuiq;rgbhégsf%/r |a8émnﬁ>ée P 1'{1%5'(3?(? @Sb‘;cltgte\g?l%lﬁqbase%n %e tngf weight of the

pharmeatipal @idposidge@d st arch, di basic cal ci um phosphate

dihydrate (CaHPCﬂ H20) and microcrystalline cellulose,

and mann L, d|s an i
The amo eof;:i (g%nt $rant mdy vaty, er(rf eto %@% %re {C))ﬁl fom’2 E t(y\,ﬂi‘f Iae.g.sf}om 3 to 8%) and
notablyc lfmm: artorei% ds &/e%hd based os abké toal sweaght hof ghey phﬂrau(eutical composition. For
CWC Qs PVP,  al aci d, .

exampl€, e co Sb ion ma corbterug 3 et? a‘? Zé; )a{) dlslnte%r%nt g%a Igﬂtgoﬁﬁc]% on'the total weight
ofmepmmmammnﬂhmnmos&nhange resins; a surfactant which is

sel ected fromthefoll ow ng: sodium | auryl sul phate,

o Y SEELGE QLS 6 B8LHGRNRS L5109 P o

0ltoE%hﬁwsgm¢mﬂabeﬂwpwwyomymbﬁ®¢Bmmmasmbhhanmbsmmy acid
esters, polyoxyethylene G -4-al kyl ethers, sucrose

aj o
The a | 2%§%ﬁ&a§t mn %Ht il c§ (?Stﬁ)ﬁ \% 9\7&19% | Cogé A na 0.1 to 5%, in

Ps sélect &d From t
particudag |0} lofo Pall %, sispecially Orbetgd $84 inrwaighit Sage @attl@ tofgbwelghtead the pharmaceutical

compogiﬁlnll. ul ose,

The amount of lubricant may vary from 0.05 to 10%, preferably from 0.05 to 7%, most preferably from
0.1 to 3.0% and notably between 0.1 and 1% in weight based on the total weight of the pharmaceutical

composition.

The amount of tartaric acid, when present in the composition, may vary from 0.1 to 10%, preferably from
1 to 10%, and most preferably from 4 to 6% in weight based on the total weight of the pharmaceutical

composition.

The absolute amounts of each pharmaceutically acceptable excipient and the amounts relative to other
pharmaceutically acceptable excipients are dependent on the desired properties of the tablet and can be

chosen by routine experimentation.

The total weight percent of the pharmaceutical composition is 100.

A pharmaceutical composition according to the invention is considered “stable”, if during a certain period
of time 70%, preferably 80% and most preferably 95% of the initial content of compound of formula I, or
pharmaceutically acceptable salt, solvate, hydrate or morphological form thereof, is maintained over said

period of time.



starch and talc; a lubricant which is selected from

the following: My-, Al- or Ca-stearate, stearic acid,
w73t earyl funmarate, talc, sodi um benzoatBCT/IB2006/053210

gl yceryl nono fatty acid, pojyethylene glycol,

hydr ogenated cotton seed oil, castor seed oil and

S ”ros esters. In another . preferred ephodi mnent. of the
The sEROBRET dfF PRSP O BEr TSt rbe CBHBITeL mpmer, cg. by
measuRmdhtdf lddSIﬁpdihfld lat fohﬁﬂ@d 1:: atﬂﬂ@ld@gradﬁﬁbﬁplﬁﬂl_ldsh61s§oﬁit1bﬁh3,\lﬂ'i£tgllty, disintegration
exci pi ent.s sel ected fr act ose, i ze starc .
time, aBPGIRIPSANRT SUHOXPRy & SNELMTRRA 1Y o UL R IR SR himidign gndor storage
at 40 °Qlafd T84 yetdtiab hurigity flr Hefines pericdy offtizhey Vi Nyl pyrr ol i done,
C) sodiun1starch gl ycol ate, d) sodiun1|aury| sul phat e,

con, di.oxi de nesiym.
s an cxsipl i hOtores ppRR S EbEn SRR ol Vipp e Examples.
i nvention, the pharmaceutical conposition, conprise a)
Preferablyyihetsolidcondpositionsed ¢iis iovemtion wititeastable forus 1dast|6| a2 lrrg)nths when kept at

a temp%zéﬁlbéj %&P ol’(lq::r ocr:et ergfe]c KVI %l?f:%}ll&g“ sab{vql%r A% lea least 92 mon \c;:vﬁen kept at a
temperatoke/ofi 115ytd py Cr Mosuthnefer,redc theg odll benstatiiafoc ht lgdsy 6 of 82 mpntbly when kept at a

wmp&§%%éﬁ%kgﬂﬁ¥] sul phate, e) Aerosil, and

10 In a more preferred embodiment, the pharmaceutical compositions are stable over a certain period of time
such as 1 year, and preferably 2 years. More preferably, the pharmaceutical compositions are stable for 3

years.

The content of compound 1 and its degradation products in the capsules or tablets was evaluated via
HPLC.

15 The pharmaceutical composition may be formulated as capsule and tablet. For example a batch size of

1625 g (6500 capsules) of 1 mg dosage strength may be prepared as follows:

Material Function Percentage Unit For 6500
(Chemical name) Formula I(DH(:S§ ca[zm)lles
(% wiw) & &
Compound of formula I Active 0.40 1.00 6.5
5 Pregelatinized maize starch, EP/BP/NF Diluent 73.30 183.25 1191.125
g Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 162.500
;-Eb Sodium starch glycollate, EP Disintegrant 2.00 5.00 32.500
=]
= | Sodium lauryl sulphate, EP/NF Surfactant 1.00 2.50 16.250
5 | Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 162.500
% Sodium starch glycollate, EP Disintegrant 2.00 5.00 32.500
s | Colloidal silicone dioxide, EP/NF Glidant 0.30 0.75 4.875
& | Magnesium stearate, EP/BP Lubricant 1.00 2.50 16.250
Total | 100.000 250.00 1625.00

The intragranular materials were pre-mixed in a high shear mixer e.g. a Diosna, (6 L bowl) for 5 minutes.
About 731 — 893 g of water at a rate of 65 g/minute was added to the intra-granular materials whilst

mixing until suitable granules were formed. The intra-granular materials were further mixed for 2




10

15

20

25

30

f) magnesium stearate. |In another preferred enbodi nent

of the invention the pharnmaceutical conpositions
w@pswes a) a conmpound of forrmula I, or PCT/IB2006/053210

pharmaceutical |y acceptable galts, solvates, hydrates

or nor phol ogi cal forns thereof, in a total anount of

to 509%:i on the total ight of the .
minute e R AP rE1o0 GER PG oA O B 5 kL BRSOt i th fos on
drylngQﬂTﬂieOgraﬂii&@ evgea‘ 6a 9ﬁh4 Wwive IThF Igraﬁulésgwaje fﬂwﬁﬁiafséd iroulR) 2 X0 %aiil Irﬁtted with a

ased on the total weight of the pharmaceutica
813 pm 6ﬁ‘g‘8’s |A§) tB%e’if‘)a gﬁ%ﬂ“ﬂﬂ/ Fﬁﬁﬁf‘b'? § THRERESIHm Sfﬁgrtafﬁt“éﬂre BAfesd fhrough a 1000
um scrén A vefe AR With WRI 9dHulel #5228 nfifirdshi€ 28 Rindin @I 19ParBitech double cone
t he pharnmaceuti cal conposition, d) sodiumstarch

shell mjkercBheamagneyium stearptelwag ergened dfrougp at 0309sieve andiaddad to the rest of the

powdeP ABéile ftnd Rficel @h%x%aﬁpgmmﬁ& fhifuehar maceut i cal

composi tion, actant in a total anount of up
to 7% in wei ght based on the total weight of the

The payidar wdhqytﬂll@g in Zo9¢p @S ehitenepaquy hard gelptingsepsitles.a t ot al
anount of up to 5% in weight based on the total weight

In one @fpebt it tRITAVABGE el &ﬁ{or@ﬁﬁﬁ’&ﬁﬂs trlaBe sHAFEdDh tRe daitbidl Qél{ﬂatctmg surfaces
in a total anmount of up to 10%in weight based on th

of pressing folsweg-grnches andfpe dish of tha sablptting arackiperprdere cpmapression.
whereby the total ww%b of the pharnmaceuti cal

The capQAR Asly tvhi9in bige e Qize I o @oP Ur t her preferred enmbodi ment
of the |nvent| on, the pharmaceutical conposition,

AccordlngnP the 1nvent10n tablets may also be produced. The tablets may vary in shape and be, for

example, round, oval, oblong, cylindrical, clover-shaped or any other suitable shape.

In an embodiment of the invention the tablets obtained are clover shaped or round. The edges of the
tablets may be beveled or rounded. In another embodiment, the tablets are clover shaped with beveled

edges. The tablets according to the invention may be scored or engraved.

The tablet according to the invention may also be clover-shaped, quadrisected with beveled edges. It may
have a diameter ranging between 5 and 15 mm (for example a diameter of 5 to 8 mm such as a diameter
of 6 mm), notably a diameter ranging between 8 and 15 mm, and in particular a diameter ranging between
9 and 11 mm. Its thickness (before coating, if a coating pellicle is applied on the tablet) is ranging from
2.5 to 4.5 mm, preferably between 2.9 and 3.9 mm.

The capsules and tablets of the invention may be colored and/or marked so as to impart an individual
appearance and to make them instantly recognizable. The use of dyes can serve to enhance the appearance
as well as to identify the tablets. Dyes suitable for use in pharmacy typically include carotinoids, iron

oxides or chlorophyll. The tablets of the invention may be marked using an imprint code.

The capsules and tablets of the present invention are useful for the treatment of PAH and exhibit a good

pharmacokinetic profile.

Procedures which may be used may be conventional or known in the art or based on such procedures e.g.
those described in L. Lachman et al., The Theory and Practice of Industrial Pharmacy, 3rd Ed., 1986; H.
Sucker et al.,, Pharmazeutische Technologie, Thieme, 1991; Hagers Handbuch der pharmazeutischen
Praxis, 4th Ed. (Springer Verlag, 1971) and Remington's Pharmaceutical Sciences, 13th Ed., (Mack Publ.,
Co., 1970) or later editions.
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Milling

Y

Blending milled granule and
extra-granular materials except lubricant

Y

Addition of lubricant and blending

Y

Encapsulation

The drying step can notably be carried out using a fluid bed dryer.
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Y

Milling

Y

Blending milled granule and
extra-granular materials except lubricant

Y

Addition of lubricant and blending

Y

Compression into tablets

Two variants of this process may be carried out, one involving wet granulation (i.e. the process as shown

in the flow chart above wherein some water is added to the intra-granular materials, said water being

removed by the drying step), and the other involving direct compression (i.e. the process as shown in the

flow chart above less the drying step, said drying step being superfluous since no water is added to the

intra-granular materials).
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The anmount of glidant,

may vary within ranges of fromO0.1 to 5%

composTtion.
conposi tion,

wei ght of the pharmaceutica

when present in

The phiarmageuticleampesitthng of ExappBs(l - 16 syseciireared agcodingtol. [@geessrpummarized by

the folléﬁ)

S|t|on

preferably fromO.

and 1% in wei ght bps
con
aci d, when present
0.1 to 10% prefer

phar maceuti cal

preferably from4

wei ght of the phar
anounts of each ph
and the amounts re

properties of the
experi ment ati on.

phar maceutical co

s&d on the total
The anmount of
0.05 to 10% preferably fromO0.05 to 7%

T etotm

wei ght of the pharmaceutica
| ubricant may vary from
nost
bet ween 0.1
ght of the
of tartaric
may vary from
and nost
----- on the tota
npasition. The absol ute
y acceptjabl e exci pi ent
aceutically

oLap’y
el Vi
The anount
OSI tion,
to 10%

FTB_ Qﬁal'fllltﬂ%lltgn in h1%1

sl rraceut I Ca

il glondm 0% an

high'
OSItI on.

in the co
ably from

asen by routine
nt of the

oOS|PV8ﬁmm§mg@é i

Blending milled granule and
extra-granular materials except lubricant

Y

Addition of magnesium stearate
and blending

Y

Encapsulation




A pharmaceuti cal conposition according to the

invention is considered "stable", if during a certain
w@eooroshsd tinme 70% preferably 80% and nost pPEr/EB2a6x/053210

95% of the initial content ofg conpound of formula I

or pharmaceutically acceptable salt, solvate, hydrate

or norphol ogi cal formthereof, is maintained over said

iod.of tine.The abi lit t he ceuti cal :
LY A R R A s Rl T R D—
procesbyuniteaized Bnkefollowingdlopatmed of fornula | and its
degradati on products, dissolution, friability,
di sintegration tinmp—appearance and/or fm croscopy,

e.g. after storage| aBledhntdGA0tmL0%6ik el jati ve humdity,
and/ or storage at B0 OC andbd7®®6 rel ativie hum dity for

defi ned periods of Ltd a di ssol ution
test procedure is given in tye experinental part
foll owi ng the Exanples—Pretbrably—the solid

[

conpositions of th nvemik fobm | | be |stabl e for at

D N T

| east 6 or 12 nont ks—w at—a—teffperature of 5
to 500C. More preferably, -y will be stable for at

| east 6 or 12 nont perature of 15
to 45 C. Most pref#mdadmwuhayhmmﬁmmbews abl e for at

| east 6 or 12 nnnths mﬁ%ﬂm%%b®m%wmh te perat ure of 25
to 400C. In a nore I T , the

phar maceut i cal conp05|t|ons hr e stable over a certain
period of time such as I and preflerably 2 years.
More preferably, the phaﬂ%%%%ﬂﬁlcal 004p03|t|ons are
stable for 3 years. The contknt of conpound 1 and its
degradation products in the Tapsules or tablets was

eval uated via HPLG |cal conmposition may
be fornul ated as capgﬁﬁég‘%ﬁg$§%Fet 4r exanmpl e a

batch size of
Add extra-granular materials except
magnesium stearate

Y

Blend for 10 min on a Turbula
@ 42 RPM

Y

Add magnesium stearate and blend
through 500 um sieve

Y

Blend for 2 min on a Turbula @
42 RPM

Y

Compress into tablets on F3
Hardness: 4-5 kP




1625 g (6500 capsul es) of 1ng dosage strength may be

prepared as follows: The intragranular nmaterials were
wW@e@7pesl i n a high shear mxer e.g. a D osnapCT/8B2106/053210

bow ) for 5 mnutes. About 7@l - 893 g of water at a

rate of 65 g/mnute was added to the intra-granul ar

materials whilst mxing until suitable granules were

fornmed.. The i ranul ar were furth
Bventugfl, 35 piaisssuliel Butborgt i PR r4gie) B FFePareq iy fllowing  dirct
compr&eidn gfoy&s sumhrhdtizadby the &illoging floenghert:at ur e of 60C unti |
the loss on drying of the granules were 6 - 9% w w.
The granul es were co-mll fitted
with a 813 nn1screvnSEJm&w&ggfgﬁhh@mgr nul ar materials
except nagnesi um sf ear at@ipwhi @opagsed tjhrough a 1000
nm screen and were | es for 25
mnutes at 25 rpmin a 10 L armat ech doubl e cone
shell m xer. The magnesi um sfearate was screened
t hrough a 500 mm sfeve and added to thel rest of the
powder mi xture in fheBladfal minpgahibuled flor a further 3
m nut es. The powdef was t 8t ¥M 1 ed in fa size "0",
whi t e- opaque hard gel ati ne sul es. I n one aspect of
the invention one or nore |ufricants may be sprayed on
the material contap sing tools,
e.g. punches and/ of ing machi ne
bef ore conpression Themwaﬁsﬂmegmﬁay vary in size e.g.
size 1 to "00". Ac ion, tablets
may al so be produced. The tayl ets may vary in shape
and be, for exanplg ; enrg, cylindrical,
cl over-shaped or apy gggﬁ&zg&hggah@hsh pe. In an
enbodi nent of the nvent|0@41tmmtablets obt ai ned are
cl over shaped or - : He tablets may
be bevel ed or rounded. her enbodlnent t he
tabl ets are cl over M ¥h bevel ed edges. The
tabl ets according fo the inventugn may [pe scored or

ompress on
engrave d. Hardness: 4-5 kP

(Note that in the flow charts above, RPM means rotations per minute)

Regarding the coating of tablets with Opadry® AMB, the methodology detailed hereafter (later referred to
as “general tablet coating methodology with Opadry® AMB”) was used.

The coating solution for the Opadry® AMB coated tablets was obtained by preparing a 20% w/w
dispersion of the Opadry® AMB (a fine white powder) in purified water in a stainless steel vessel at room
temperature. The dispersion was stirred using a Heidolph stirrer equipped with a stainless steel paddle for
45 minutes before use and throughout the coating process. The coating pan was allowed to equilibrate to
the set point temperature (60°C) prior to charging with tablets. The tablets were equilibrated in the drying
pan for 10 minutes prior to coating. The same temperature and airflow was used for the heating, coating

and drying phases.
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The tabl et according to the invention may al so be

cl over-shaped, quadrisected with bevel ed edges. It may
wWhaoog/0319a anet er rangi ng between 5 and 15 nm (PCF/IB2006/053210

exanple a dianeter of 5 to 8ym such as a dianeter of

6 MM, notably a dianmeter ranging between 8 and 15 mm

and in particular a dianeter rangi ng between 9 and 11

The paiteidrt i i SRS Phe ebfee S ibihd Dymeotn o KRy B s s otlgws:

to 4.5 mm preferably bet ween 2.9 and 3.9 mMm The
capsules—andtablets—ot thetnventionray be—-colored
CoatingiPad or mar ked so as«&ct:ﬂadomm;r’bqlﬂpped fvith i iMbnadty mormaruaiuce
aﬂd tO ﬂalr\e them I IIOL CI.IIL I _y I C\JU\JIII LClbl C. IhC UOC UI
Inlet Teyipsata@n serve to |@ol@nce t he appearance as well as to
r Aot 1 £ A + AN A+ o Nvaoc ot ahl o f A~y HoeA N
IUCIILIIy CTITT T AUl TS, LJyCD SUl T aur T T Ul UStT 1T 11
ExhaugtTempastyret ypi cal | yf 408€l ude carotinoids, iron oxides or
pahl A Al | Tha tlabhl ot c ~Ff hao i an—unemvr hao
oTiT Ul Upllyl T . i {(Aadl ©TU S Ul l IIC I IIVCIILI UT1 IICl_y JT
Drum fpeeed usi ng an irrprziMRmde The capsul es and tablets
of—the S48 esent—myenttor—are—useful—for—the—treatrent
Spray Béte PAH and exhi bi t lag/gmonicqahmrglmctﬁ)g/hmmhﬂem 6@nmf s$praying
H IA = e et it anal
i1

Cl_y IJC UDCU IICl_y IJC cotventtiota Ot

Fluldﬂonzla\(mmh the art arl.2xamed on such procedures e.g.
N -

1 1 | PSS + [| T T P A
l IIUDC UCDLI I UCU I | . cacimnralrr ©tU ar ., e 111Ut 'y daitd

Spray @macti ce of | ndust rMamIest?hm-Bracy, 3rd Ed., 1986; H.

Q [ + [| Dl A H H
OUURTI cl dIi ., m1iqr 1aZcuti DLIIC ICLIIIIUI Uyrc, IIII Cl1IT,

AtomidifOAr Phéagpes S HandtLSOIpsider phar mazeutlschen Praxis, 4th

Ed- (Spl i nget Ver ag; J.UIJ.) and—Rem gt on-s
Fan WiRithaAm®Romsiré cal Sci|éfpeis, 13th Ed., (Mack Publ., Co.,
1970) or Iater editi ons. The Drocess for the

WeightRF GRAL ARl @ Ahgpgraceuti cal conposition in the
bulkouftggmﬂ bed:@psul es gccording to the present invention

can_he carried outl accordi ng to the foll ow ng process

Weightfok&‘ﬁ/vé}MJtst(g) | ubri gapb

~ No. of active tablets 4300

Total weight of tablet bed (g) 7300

The airflow in the coating pan was not measured at the time of coating but has subsequently been
measured and was found to be approximately 250 m® per hour. The film coating took between 110 and 120
minutes to complete (coating was stopped when 1460 g of the solution had been sprayed).. The tablets were dried

for 10 min in the pan after coating.

Regarding the coating of tablets with EUDRAGIT® E PO, the methodology detailed hereafter (later
referred to as “general tablet coating methodology with EUDRAGIT® E PO”) was used.

The coating trail was performed in a Lédige LHC 25. The spray gun type was an airborne spray gun
Schlick 970/7-1 875 with a nozzle diameter of 1.2 mm. As delivery system for the spraying suspension a

Verder CD 70 peristaltic pump and a silicone tube with 2 mm internal diameter were used.

The coating suspension for the EUDRAGIT® E PO coated tablets was obtained as follows. Water was

given in a container, the relevant quantity of sodium lauryl sulphate was added and the mixture was




The drying step can notably be carried out using a

fluid bed dryer.Wen the pharnaceutical conposition to
wheoopoaayed is in the formof tablets, the prRPEHIBI@F3210

process according to the pregent invention can be

carried out according to the follow ng process flow

chart: lLubricant variants of thi 0ocess nRn e .
homosgRIN o> G SBREn (1L T e ot e, RIS ey pfgearic acid was
added PMOGASIS BHtiGHIOWR Hdmbpiskd Ofyr CHag t mah OXRerMilds Shomog@ii®tion period,

ruoRAZES eisty s Pl ot iy LSO Al G 3 o gy th rlevan

quantity ¥ @layneSigmtitcaritd w4 papaRs 84 18% fisp@sioh MEWREFEB&NES an ULTRA Turrax

shown iin_the flow chart above | ess the _ dryj JoR :
and HoFERT g T eGP LS SARFOR T WO 16 B RS TR solution. The
final caulidlg Suspénsioh vaé §tirfed cotiaoUsBIwithedofvenfidria) progatior Wirdgdurig ghe process.

preferred variant of the process, the tablets obtained

by the preparation process set out previously are
Examglodt ed by a protective pellicle. Said protective

pellicle will notably prevent direct contact of the

.ab with noisture; they may al so ease inprints in
BatCh%lﬁeéEﬁgbl et. According to this invention, the anount of

coating material by weight will be from2 to 8%

preferably from 3 toM¥ang nore|pref erably from4 to

6% of the wei ghtof the tabtet—beforeits—toating. The

coating mat eri alComRRMMPIEmylady ot ect FUR pellicle will

i nclude a | ow Wathgimaws’@por1per neabi | pgy polyner (such

as a pol yvi nyl atcohol—(eg—Cpatry({r)yAVB) or

di net hyl ani noet|AMP0Racryl ate (e g2>-BUDRAG T(r) E

PO)). The coat i|mgdinRistkdindlycore f Urtheyro i nclude a

pl astici zi ng agent—(e—g_—propyteme—gtycoltriacetyne,

di butyl pht hal atSedigm lrpsplphate epacat )0 a surfact ant

(e.g. sodi um | ayrybidsikiiRbadiexigé @ polgysorbate such as

Tween) and/ or HubricantFgtdant—(e: °x stearic acid,

magnesi um or calasnesiwn gegrdee or |[tal Y0 Moreover, the

coating materi altog@n al so i nclude a fppgrent (e.q.

iron(l1) oxide, —rorttH)—oxide—-ofr

Q) Q) Q) (¢

Examples 2 and 3

Batch size: 625 g

Materials Example 2 Example 3
Compound of formula I 0.08 0.08
Pharmatose DCL11 68.62 -
Starch 1500 - 93.62
Avicel PH101 25.00 -
Sodium starch glycolate 4.00 4.00
Sodium lauryl sulphate 1.00 1.00
Aerosil 200 0.30 0.30
Magnesium stearate 1.00 1.00

100 100
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titaniumoxide) to give the tablet a col oured aspect.
The following non-limtative exanples illustrate the

WO pooef08196h. EXAMPLES The phar maceuti cal conposi PCDIBR0@H053210

Examples 4 -11

Exanpl es 1-15 were prepared2according to a process
summari zed by the follow ng flow chart: The

phar maceuti cal conpositions of Exanples 16-33 were
prepared by followi ng a wet granul ati on process
sunmmari zed by the follow ng flow chart: Eventual ly, the
pharmaceuti cal conpositions of Exanples 34-35 were
prepared by follow ng a direct conpression process
summari zed by the following flow chart: {Note that in
the flow charts above, RPM neans rotations per mnute)

Reganmdimgthe coating of ta%i étéevg\ngﬁ"éléy(r) AMB,
t hg 4ret h g]pé Q)% i | gnzna e&f e @ R | Eeferred to
as "% ene%a gﬁg%tf!et %gtsl _Oq nerthodol |6y W | Opadry(r)
AVBY was used. The coati ng-$l widn [for- e Opadry(r)
s sl et b G b
in @ri fied water i ma@oSARi 8l eéz\g gfefllo vessel at room
ten&?*lrathur e. yhhe udi;mpex/&iz@n(qm% NCIN ro;efi Tk Ng aI
Hei|d¢-ph—stirrer—egquipped—wthtaistiabnbess—st ee
paddlie for 45 m nutes beforg|gig &S ow@nout the
cogtl|ng proceggig Phevenab) Ne|par wgqs & || oped to
equillibrate to t%@ set point [t enperlatiurie (60C) prior
to|charging wwth tablets. The tahl gt s werg
eqyi ljibrated in the drying|pan|far (10 nminutes prior to
codt itng—The sanme tenperatire and girfliow was used for
thg heating, coating and digigdnEHTR (B paraneters
usdd |f D ULBALT Y HHOStHBI % s | €9Rt| al |/ [rg| < he| conpound
of fgfmﬂﬁﬁrewﬁgdlg oW The ai!fiouv n the
cogtijng pan yasshehpRBasy) 63 Sata,ﬁ’eal%l%cﬁ coati ng
but| has subsequently been pEaSufea é\hd*nh s'found to be
r oxi ly 2 r hoyr . 4l in k
Dot lusensatoardriadog nms | 2| 3] - |2| 2 O
e . . on on o NN
<
) olo|lo|olole =
= 333333 ,(S
g I0IHd Py #/m 9 (S1S121S2 122 |2
3
E <
= v wregdied mmao, | LT S
g IRENE
= 00sT Wi mmoy |G| @l el ]
1 1 1 1 1 1 8- 1
[OJeIS JZIBIN M/M 9, S
o =] = o
LS ] e
INOOT gPsOr1euLIBYd M/M % | D = o o
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mnutes to conplete (coating was stopped when 1460 g
of the solution had been sprayed)..

The tabl ets were

waleioga3fes 10 min in the pan after coating. ReP&Er/B20g5/053210

the coating of tablets WtRB3IEUDRAG T (r) E PQ
met hodol ogy detail ed hereafter
tabl et coating nethodology with EUDRAG T (r)

"gener al

ExgmpNY was used. The coating trail
Ldi ge LHC 25. The spray gun type was an airborne spray

(later

t he

referred to as

was performed in a

e di nEI er of 1.2
m_As del i vervcgwpléﬁp ;gﬁaﬁ?]ﬁ%l JU8Bensi on a
Myeridier CD 70 peri st al tiu@cienp and AP ehiagONeUtitige Wt hical Batch
( T 1| nrt][1 rnal diameter were used. |There@at ijng(mg) Quantity
GSPEA8T"8n for the EUDRAG T (r) E |PQlwoai ed tablets (@
WR | Aspfollo Water way gl n a
caggn%nm()@%qﬁo rel-ev V@cn:]qua“* Hy—af k ﬁu: HAH-& 3'939' 0.600
spP vizedensizagidd anddiB® i xt ur g wa@ﬁ%noqerﬁ%%l for 552.15
5| Fi"RPNEi ng an ULTRA [Turrax. Afterlwards the rel evant
gJMﬁ&dctyytalﬁﬁe cSIhﬂb@é’ Ep aopitiemasin@gided | nopoal || pesdoi ons 7500
gNg—ono 510 Aftgar th
S T s P o] DIENE 701} £ B0 vl addBa | 1509
5 Mmlmmylsmﬁiaielij’mftl Ousfacmdl hormceni sed for 3060minp. 7.0
TR RS SUFAL pRU ALY aRh RRTCS R ST CT R WS 7500
-gl WW@@WC%@EBWD@@FWS@@F The nag%@;ﬂs,l uh sB&ar at e 1500
LS RRuRI sPlond@xigd, ven t@idﬁnﬁe EUDRAG T(430 E PO _%915 ution. 225
1gp/fqpnal coati ng susppensi on was qtirred continuously
h—conventiongl _pr ter —stirrar g th
A A TN R ) W PR
Batch size: 625 g%v Conpound odralf or raloeo | 250.00 750.00
Example 13:
Compound of formula I Capsules 1.0 mg
Material Function Percentage | Unit Dose Typical
(Chemical name) Formula (mg) Batch
Quantity
(% wiw)
(2
Compound of formula I Active 0.40 1.00 3.000
Pregelatinized maize starch, Diluent 73.30 183.25 549.75
5 EP/BP/NF
g Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
;-Eb Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
B
& | Sodium lauryl sulphate, EP/NF Surfactant 1.00 2.50 7.50
Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
=} . . .
i‘é Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
a Colloidal silicone dioxide, Glidant 0.30 0.75 225
& | EP/NF
i Magnesium stearate, EP/BP Lubricant 1.00 2.50 7.50
Total 100.000 250.00 750.00




%V w Phar mat ose (r)200M % w Mai ze starch %W w Starch
1500 %W/ w Cal i pharm A %W/ w Avi cel
WO 208031981 yvi nyl pyrrolidone to to K) K) K) K)P&i/1BH6%53210

sodi um starch glycol |l ate % w sodi um | auryl

PHO U) U) U) U

sul phat e

% w Avicel PHA K) K) K) K) K) K) % w sodi um starch
gl ycoll ate %W w Aerosil 200 %W w Magnesi um stearate Zl
Examels 44:900zai /i 3d ee6 eo//.o00z OLVExanple 12
Compound of formula I Capsules 10 mg
Material Function Percentage | Unit Dose Typical
(Chemical name) Formula (mg) Batch
Quantity
(% wiw)
&
Compound of formula I Active 4.00 10.00 30.00
Pregelatinized maize starch, Diluent 69.70 174.25 522.75
g EP/BP/NF
g Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
;-Eb Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
5
& | Sodium lauryl sulphate, EP/NF Surfactant 1.00 2.50 7.50
Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
;g Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
g Colloidal silicone dioxide, Glidant 0.30 0.75 225
& | EP/NF
i Magnesium stearate, EP/BP Lubricant 1.00 2.50 7.50
Total 100.000 250.00 750.00
Example 15:
Compound of formula I Capsules 100 mg
Material Function Percentage | Unit Dose Typical
(Chemical name) Formula (mg) Batch
Quantity
(% wiw)
&
Compound of formula I Active 40.00 100.00 300.00
Pregelatinized maize starch, Diluent 33.70 84.25 25275
g EP/BP/NF
g Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
;-Eb Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
5
& | Sodium lauryl sulphate, EP/NF Surfactant 1.00 2.50 7.50
Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
;g Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
g Colloidal silicone dioxide, Glidant 0.30 0.75 225
& | EP/NF
i Magnesium stearate, EP/BP Lubricant 1.00 2.50 7.50
Total 100.000 250.00 100.000




Exanpl e 13: Exanpl e 14 : Exanpl e 15 : Exanpl es 16-20:

Bat ch size: 1kg The followi ng paraneters were used to
worag/081983 70 ng tabl ets of the conposition gi vVROT/IBRO0dNS3210

tabl e above: Exanpl es 21-2525Batch size: 1 kg The
Exd O] Sogﬂg paranmeters were used to nmake the 70 ng

f the conposition given in the table above

(hardness and thi ckness paraneters were neasured
Batple$ier: @ kpossi bl e coati ng) : Exanpl es 26-30: Batch size: 1

kg The foll ow ng paraneters were used to nmake the 70

ng—tabtetsof the conposttiongivenin_the tabte—above

(har dness and t fodKesd qf dprpwliadrtablegs 0mRs ur ed

M*aeetziglge possiblbl e coating): Exﬁéi&lnﬁloéfFolfnuﬁat :3 S}Z@nit@QQ
: t abl et s contai ni ng ngeaf/weconmpound o (mg)
(Gheriggmah I

P were prepared wilth the conpaosition indicated

i n t heCanmbine offemenflt er, ugi ng panapeters simlar t10.00
t hose 0f S 16-30 alover EX € 327 Batch Sigze;
00 @6“11%%?2@.?&3 cont-aitni-ng 1?%59101.‘ conppund—of 36
or mul Avigel EHA! havi ng a mean hardne®s of 4 kP were 3.50
repargdiaeiklot he conpositlion indfgated in|the tab)eg
el ow—tsthg Earan‘eters strt+ar—to—those—o
= Sodium starch glycolate 2.00 1.40
Tween 80V 0.20 0.14
Water gs gs
5 Avicel PH101 17.50 12.25
clg-—t
£ E | Sodium starch glycolate 2.00 1.40
m
& Magnesium stearate 0.50 0.35

Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the

table above:
Example No. Press setting Mean hardness Mean thickness

(Kp) (mm)
16 19 1.81 3.348
17 21 7.11 2.944
18 23 8.10 2.875
19 25 8.56 2.864
20 27 8.85 2.886




Exanpl es 16-30 above: Exanpl e 33: Batch size: 500 g 70
ng tablets containing 1 ng of conpound of fornula I
wowrerog/oprogpared with the conposition indicated PET/1B2806/053210
tabl e bel ow, using paranetéfs simlar to those of
Exanpl es 16- 30 above: Exanple 34 Batch size: 500
gExanpl e 35 Batch size: 500 g Exanple 36 70 ng tablets
Exaopiea?i?ng 10 ng of conpound of fornmula | nade as in
Exanpl e 17 above were coated using the general tablet
Batgﬁ)ﬁ%]é:rl]% nmet hodol ogy wi th Opadry(r) AMB nenti oned above
W & foll owi ng particular coating paraneters (NB:
the quantities nmentioned for the solids and coating

sol ution are suda)rﬁpbuznldl@fbltrﬂﬁ:laqqablem(mfm@ bat ch of

IOUU Yy UI UllbUdl CU ldUI Cl“ Pl:)(dll | Oll IU Ty ldUI Clb
M@tsFilai ni ng 10 ng of corrpound ‘iﬂfengéﬁﬁﬂné\al rade a¥ Oge
((Beanplnemd? above were coatled usi%g'Vhe general tabi™

coat i W th Qpadry(r)AVB nent|oned ab

with ?I%gg‘ ngﬂf\gl\%nﬁlgxnnrfl cilar r\n:\df@nn naraheters (ﬁ‘%(?

the oPhamiacic80Ment i oned flor the 68811 ds anfl coat i rf-86

ol ut|| uch to alloy the ¢ i n of i bat ch

AP 0P o' N9 950

3300 UP thcoated—tablets) .:xan‘p. e—38—70—+Hgtablets

Bont ai iVHRIeXE0 ny of compolnd of fH¥mula | lmde as P
Exanpl ®dilrh sekpylgcol:avi ng 4 2.00 1.40

Tween 80V 0.20 0.14
Water gs gs

5 | Avicel PHI01 17.50 12.25
£Z | Sodium starch glycolate 2.00 1.40
0

& Magnesium stearate 0.50 0.35
Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the

table above (hardness and thickness parameters were measured before possible coating):

Example No. Press setting Mean hardness Mean thickness
(Kp) (mm)
21 19 1.52 3.339
22 21 5.77 3.048
23 23 6.32 2.989
24 25 6.88 3.059
25 27 6.95 3.006




di aneter of 5 nmand a height of 3.1 "M were coated
usi ng the general tablet coating nethodology with
WERDRASI9IZ r) E PO nentioned above. The uncoat eRCT/E0@1/053210
bat ch size was 500 g. The 8l 1 ow ng quantities of
EUDRAG T(r) E PO sodiumlauryl sul phate, stearic
aci d, magnesi um stearate and water were used: Exanpl e
Ex@oplg@mif:t abl et s contai ning 0.3 ng of conpound of
fornmula | nmade as in Exanple 28 above (having a
Batth @984 gL of 5 mmand a height of 2.9 nm) were coated
usi ng tRe general tablet coating nethodology with
EUDRAG T (r) E PO nentioned above. The uncoated tabl et

batch size was €Qhbundhs fbhtiVI taBleB@0t ) es Of

CLHInND

EUDRAGT (1) E PO ——sodiumptauryl—sutphate, 7stear

Materg! and magnesi um st ear atle B\%?eétaés%‘ﬂm“]ﬁxmn memUé’Jt Dose
(@ikwdyl nafck he phar maceutical compésY¥ ons of the ™®

| nventéq%bunhxofs 1%1 0 SP TesT” "Appaj At US The TorTow figy

mat er the dissolution tes T\/nn

USP aﬁ@m{owow "SOTAX AT7 Di sséBdtion Tebt stat 486

Er equA‘xggiﬁﬂbl 6 x 1000 mi soliu(;d on vessel s andj§

di
g}gddl —HPLE—systemAgiten -8
us

-3®nal ysi s| Bal ance?10

I S

} +—1100—wth—data
qui ovides Kehenst at i on Bl us) .
r

3.
BETTLERaiMX sd@bgiRiate M 111 {Q gradizet Al O M LLI PORE] 40

FIKNL309S $iv 0.20 0.14
Water gs gs

5 Avicel PH101 17.50 12.25

£Z | Sodium starch glycolate 2.00 1.40

) Magnesium stearate 1.50 1.05

Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the

table above (hardness and thickness parameters were measured before possible coating):

Example No. Press setting Mean hardness Mean thickness

(Kp) (mm)
26 19 2.23 2.774
27 20 2.53 2.734
28 21 2.88 2.713
29 22 3.30 2.699
30 23 3.51 2.657

Example 31:

Batch size: 500 g

250 mg tablets containing 1 mg of compound of formula I were prepared with the composition

indicated in the table hereafter, using parameters similar to those of Examples 16-30 above:



Wor ki ng conditions of the apparatus The foll ow ng
conditions are used for the dissolution test:

wOR®3 081983 on appar at us:

Speed 50 + 2 rpm 0 VoI uma28900 m o Dissoluti

voI unme: 12 m

0 Tenperature:

' om@gunﬂfqnmwléb@lﬁ@tﬁéhﬂ mgsarrpl i ng

37.0 + BCHIRE@S3210

on

Mtaleﬁgl pol nt (S) - pr ofile _at 'Pc:l'gnta%g)l'?orgﬁgl’a 45, 60 1! Dose
HPLC parameters: o Stationary phasgy EC 250/ 3 (mg)
Gugeic®ldane’ C18 gravity 3mm|(cat. No. 760082). 30) o
Col unnConpbihd BNk 100 M 3nm ( Machmer ey- Nagel ) o Mobid e
phasef Oglratic 0 tnjected vorune, . 10 Cotu
enper S:-Iﬁ‘ral lgboaw%(‘ 0 _Aut o _s4g npl er Hg’ﬁr?\pr ature: 25C 86.50
sl ow r/ati@! PHIOB m /min o Pressure:10009 bar 25.00
g Sodium starch glycolate 2.00 5.00
Water gs gs
5 Avicel PH101 10.00 25.00
£Z | Sodium starch glycolate 2.00 5.00
<51
& Magnesium stearate 1.00 2.50
Total 100.00 250.00
Example 32:

Batch size: 500 g

70 mg tablets containing 1 mg of compound of formula I and having a mean hardness of 4 kP were

prepared with the composition indicated in the table below, using parameters similar to those of

Examples 16-30 above:

Compound of formula I tablets (70 mg)

Material Percentage Formula Unit Dose
(Chemical name) (% wiw) (mg)
Compound of formula I 1.43 1.00
200M lactose 70.86 49.60
g Maize starch 20.00 14.00
& Povidone K30 3.00 2.10
£ Sodium starch glycolate 2.00 1.40
Tween 80V 0.14 0.10

Water gs gs

P Z | Sodium starch glycolate 2.00 1.40
& g Magnesium stearate 0.57 0.40
Total 100.00 70.00




0 Detection wavel ength: 260 nmo Chromatogramtine: 10

mn o Mobile phase: Mx well 850 ml acetonitrile, 150
workoor@s®s3 and 5 m trifluoroacetic acid. DegasP@EiR2065/053210

use. Protocol 5 10 1 of theéddi ssolution nedium are

prepared as follows: 79.85 g of NaH2PO4 H2O, 69.55 g

of Na2HPO4 and 5 g of Tween 80 are diluted with water
Exgmoplg 3%:0t al vol une of 10 1. A reference standard

solution of compound of fornmula | is prepared in

Bat d-6gs £ One of the reference standard sol utions
a%ﬁjﬁ% ge %sed as the working reference standard
solution, and the other standard solution will be used

70 mg tablety wortaining df me of cempeuad ood fermuun Liwerisrpreparedefigy thg cemposition
mdr%‘ét@@ glatﬁéjtaple EQL\W dsﬂ@ pglfamg@m%ﬁfﬁﬂg todhosk OF ﬁyinﬁ)lés 1630 abcfve

obt al ned as corrpoun formul a
are wei ghed |n LbU i IUITE[rIC d 4 m
acetonitrile argj gliHPé’&‘d Ofcﬁl g@tldi“@fef%&é@ﬁg cated for 5
Maichit es. After conpl et e di|ssPdrithia@dF@hulahe| conpowad Dofe
di ssol ution nmedi um i 9%adéed to conpl et emnigd
(@éﬂ%namq)ﬂ 0O of this solution are taken b‘,’ pl pette
into aCoz(D@lnd‘pfﬁmiuLmet ric fll ask, di4¥sol ution nmedi un.pE
adde gOQqug{ml ete to 250 M. The 655@oncent at | on of3 75
Coer uuu U I UI IIUI A I I II the rUf UI UII\JU Dt a"lual \¥ |
ol ut|i e} B1hus 11 ng/ml .| The di%%ol ution|sanmple 350
g‘ol ut (i mridérs ko epared as foll ows: L0 m of | di ssol ubiEn
medi re transferredTntoeachyesset—of the
8i ssolé? ﬁtarﬁﬁélﬁcfo s The 200 140
= Tween 80V 0.10 0.07
Tartaric acid 6.00 420
Water gs gs
5 Avicel PH101 17.50 12.25
£Z | Sodium starch glycolate 2.00 1.40
<51
& Magnesium stearate 0.50 0.35
Total 100.00 70.00
Example 34
Batch size: 500 g
Materials Percentage Formula Unit Dose
(% wiw) (mg)
Compound of formula I 1.40 0.98
Anhydrous lactose 71.60 50.12
Avicel PH112 22.50 15.80
Sodium starch glycolate 4.00 2.80
Magnesium stearate 0.50 0.40
Total 100.0 70.00




di ssolution nediumis allowed to equilibrate for at
least 30 mn in the dissolution batch at 37C + 0.5C. A
waoom3teabl et of conmpound of fornmula | is dr oppedIB2006053210

each vessel. 12 nml of the G0sanple solution are
EXﬂ%t@@ﬁamn fromeach vessel at 5, 10, 15, 30, 45 and 60

; medi um repl acenent is required. The sanple

solution is filtered without delay through a Gel man |
Batoimsigd: 88&g f i bre acrodi sk syringe filter into an HPLC

vial and cooled to roomtenperature. The foll ow ng

I Nj ectr oM SEqUENTCE TS u“ﬁad for AT T Ty oyt the HPEC

anal ysi s: - ﬁ@“ﬁ%ssolutiéﬁmﬁﬁﬁ; HT%% i nj 6?;@“bnce -

t he wirking reference stlandard solution is IHjected 6

ti mes |comgeond ofifeimpjal- tthe condbol referenc®98tandard

$O!Utiqﬂmhﬁoh§b%® ed twice; -,egch sanple sgiytion |s

i nj ectled—once er the six sanples iinjectlons, the

wor ki noAviedl BHelce st andard so?22480 on i$ re-ild8cted o
ensur e §J&%Bla1fﬁ§§%ﬁé%ﬂ qritt oW thin tne-&k81t
e T net

(2.0% Mg criteriamist bd The

wor ki ngMagnkdure siegratet andard solodi on i $ consedati vel y
i nj ect iX tines. The|[% RSO, fromthe res €
fact or flaof‘% IJ 00 ref ererce

174

D— o

(I e the r‘nnr‘prtrm‘inrQ’ of t hd
sol ution divided by the peak area of the reference

sol ution) should be <2.0% The overall RSD of response
factor of conpound of formula | in the working

ref erence standard sol ution injected throughout the

Exdible Shoul d be <2.0% . The relative difference between
t%e nean response factor of 6 injections of the

wor Ki n
70 mg tlébletg containing 10 mg of compound of formula I made as in Example 17 above were
coated using the general tablet coating methodology with Opadry® AMB mentioned above with the
following particular coating parameters (NB: the quantities mentioned for the solids and coating

solution are such to allow the coating of a batch of 7300 g of uncoated tablets):

% w/w target for tablet coating 4%
Weight of solids required to coat (g) 292
% wiw of coating solution 20%
Weight of coating solution required (g) 1460
Example 37

70 mg tablets containing 10 mg of compound of formula I made as in Example 17 above were
coated using the general tablet coating methodology with Opadry® AMB mentioned above with the
following particular coating parameters (NB: the quantities mentioned for the solids and coating

solution are such to allow the coating of a batch of 7300 g of uncoated tablets):

% wiw target for tablet coating 6%




reference standard sol ution and the nmean of 2
injections of the control reference standard sol ution
w@bwalshobe <1.5% The results can be cal cul at eRCT/EB20¢5/053210

the following fornulae: C1B3v11 + C Vr D% = = x 100
Weight of stidarbqnirdd tltcdg@l ved basdd8 on | abel ed quantity Cn =
concentratton—of—~conpoundrofformta—+—For—then
% wiwjob@htingsglutiom ng/ m vV = ini20%al vol unme of di ssol ution
fredtom—+A—m—966—Vr—=—voturre—of —dissotutt+on—redium
Weigktrpbwathgfsgntiog aaghiredriglect i on 219 mM = 12 Vn = actual
voture—of —dissotut+on—redium—n—m——For—then

injection T = | abel ed quantity of conpound of fornula
| per tablet = 10 ng n = n sanpling Aspi = peak area
of conpound of fornula | obtained fromthe sanple

Exaf@biggon Astd = peak area of compound of formula I
—XUUl%‘a'l%‘ned fromthe working reference standard sol ution

70 mg tablets containing 10 mg of compound of formula I made as in Example 17 above (having a
diameter of 5mm and a height of 3.1 mm) were coated using the general tablet coating
methodology with EUDRAGIT® E PO mentioned above. The uncoated tablet batch size was 500 g.
The following quantities of EUDRAGIT® E PO, sodium lauryl sulphate, stearic acid, magnesium

stearate and water were used:

EUDRAGIT® E PO (g) 26.3
Sodium lauryl sulphate (g) 2.6
Stearic acid (g) 39
Magnesium stearate (g) 9.2
Water 238.4
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Cstd = concentration in ng/m, of conmpound of formnula
I in the working reference standard solution Wtd =
wowiogios19es conpound of formula | in the worki nBCT/IB2006/053210
reference standard solutiond? in ng Pstd = potency of
conmpound of formula | reference substance in % DFstd =
dilution factor of the standard solution, in m =
Ex&hploG Resul t s for pharnmaceuti cal conpositions
according to the invention: The conpositions of
70 @é aéltsﬁ X agaﬁm‘%oow %4%%@ 85 oo %ﬁkglﬁﬂge} ggﬁﬁi tlglﬁga%ple 28 above (having
diimeptar eof 15 fwh enceierheighe of xTmm) arpee dpatebbting dhe geremkitalet coating

af
melgm XdJl(%}Sv?s%e@IZI?AGﬁ BPG qugﬂr?ortrlg@ SI%JOPIQ o hle qg%)lﬁ%g gbﬂ-:t batch size was 600 g.
The: dotomiing quantitigs af @MﬁRAﬁH oF RMresddpmmidvayl| smha@r atearic acid and

%1% glwsteglrateqw&) rgaceutical ly acceptable salt, solvate,
drate or Mo phol ogi cal form thereof, b) aflller C)
a disint egrant d) a surfactant, and e) a lubricant.

A plldl meEceut T Ccat LUIIpU‘I tTOom accordi My to Ccharm J.

EURB@@TnEtPﬁ)e(g}l Iler is sel e928d fromone or nore of the

ot towngr—tactose, e ze[starctt, pregetatin zed
Sodium ia@ml sulphate (g)
Stearic acid (g) 13.8
Magnesium stearate (g) 322
Water 834.3
Experimental study of the pharmaceutical compositions of the invention:
Dissolution test:
Apparatus

The following materials are used for the dissolution test:

- Type USP apparatus 2: SOTAX AT7 Dissolution Test station or equivalent, 6 x 1000 ml
dissolution vessels and 6 paddles.

- HPLC system Agilent 1100 with data acquisition (Chemstation Plus).

- Analysis Balance METTLER AX 205 DR

- Milli-Q gradient A10 MILLIPORE, F1KN13093 H

Working conditions of the apparatus

The following conditions are used for the dissolution test:

< Dissolution apparatus:

o Temperature: 37.0+£0.5°C
o Speed: 50+£2 rpm
o  Volume: 900 ml

o Dissolution medium: Buffer pH=6.8 with 0.05% Tween 80




10

15

20

di basi ¢ cal ci um phosphat e di hydrate (CaHPO4 2H20),
m crocrystalline cellulose, maltodextrin and mannitol;

wo b@763®Bht egrant is sel ected fromone or norePOf/1IB2066/053210
foll owi ng: croscarnell ose $&di um sodi um starch

gl ycolat e,. cal ¢l um carb thyl cellul ose sodi um
car BoxVAi lﬂ%f’%l'éfflfm ose, ?%lsr{lgelstﬁ%ﬁﬁl umrep?acbmen?

pol yvi Sappbiyg timk poiot(®); ppdofileiany, 10y15, 80,i4d60eminal gi ni c
sodi um al gi nate, pregelatinized starch, guar

< %L% %ﬁr%n)lleéers:

gum dnd ion exchange resins; the surfactant is
x| setiedryphaser t he f ol | @@ ng256/8di UNudledtuy| <UBphagvity  3um

pol ysor bat es, pol yet hylzgfeag&&g%%gm({)opyl ene pol yners,

pol yoxyl et hyl ene st ear sodi um

sul Colat@ci nat e, pol yoxysd hid £8.60 e Nirk eMachaky-Naggy d
esters, polyoxyethylene G -4-al kyl ethers, sucrose
PonMebilerheseyng” | anol i n [¥SPEF s and et hers; and the

I&bmj&@at‘,ojuﬁle:sel ect ed flb?ﬂn the foll owi ng: magnesi um
al um ni um or cal ci um st earate, st earic acid, sodium
& egpymMnfimpsraie  t al ¢, 25%odi um benzoate, gl yceryl nono

fAat Witodhpler BRboghiY| enge@l ycol , hydrogenated cotton
seed oil, castor seed oil and sucrose esters.3. A

phaFle®detet i cal conposi thdAl/mcor ding to clai m 2, which

WPMPllsfRs a) a conmpoundg46fat he formula | as defined in
claim1, or a pharnaceutically acceptable salt,

so| Pateetionpwpyelength: or nor2pheMogi cal form thereof, b) one

¥ ORomadahiint s sel gptgf fromthe group consisting
of |actose, nmize starch, pregel atinised starch,

©al Mobils Phpekt ogen phospPMikewelh@Stindr ssetopigilal 130 ml water and 5 ml

cel lul ose, c) polyvi nylgidrQidQBA; DEbhs RS 4. st ar ch
gl ycol ate, e) a surfactant, and

Protocol

101 of the dissolution medium are prepared as follows: 79.85 g of NaH,P0Q4.2H,0, 69.55 g of
Na,HPO, and 5 g of Tween 80 are diluted with water to a total volume of 10 1.

A reference standard solution of compound of formula I is prepared in duplicate. One of the
reference standard solutions will be used as the working reference standard solution, and the other
standard solution will be used as a control reference standard solution. A reference standard
solution of compound of formula I is obtained as follows:

55 mg of compound of formula I are weighed in a 250 ml volumetric flask and 4 ml acetonitrile are
added. The mixture is sonicated for 5 minutes. After complete dissolution of the compound of
formula I, dissolution medium is added to complete to 250 ml. 10.0 ml of this solution are taken by
pipette into a 200 ml volumetric flask, dissolution medium is added to complete to 250 ml. The

concentration of compound of formula I in the reference standard solution is thus 11 pg/ml.

The dissolution sample solution is prepared as follows:

900 ml of dissolution medium are transferred into each vessel of the dissolution apparatus. The
dissolution medium is allowed to equilibrate for at least 30 min in the dissolution batch at
37°C £0.5°C. A 10 mg tablet of compound of formula I is dropped into each vessel. 12 ml of the
sample solution are withdrawn from each vessel at 5, 10, 15, 30, 45 and 60 min. No medium
replacement is required. The sample solution is filtered without delay through a Gelman 1um glass

fibre acrodisk syringe filter into an HPLC vial and cooled to room temperature.



f) a lubricant. 4. A pharnmaceutical conposition
according to claim3, which conprises a) a conpound of
wob@7/0am9B83l a | as defined in claiml, or a PCT/IB2006/053210
pharmaceutical ly accept abl eé4salt, solvate, hydrate or
formit of pnt of up to
TRl TR s Rl Bt ey Pa Py B RO
-thpklmsdllmeuttedmahsmgnmdsnde; on, b) one or m)re exci pi ents

cted.fromt up .cons se, maize
- g S i B R e b el PGl BE gen
-thphmmhafeeenamtaﬁdaxdrsomnyfsm adjéctedewicel | ul ose, in a total
5 -eaac1 ) tle soﬁut 1s i c(‘% /onlcQ wei ght based on the total
vei HH PhE dﬁ naceut i cal conposition, c)
Aftpoﬂhg/ wixrsginplgs n]gﬂctlaitsn&lp wankiag t'aﬁreﬂce ataondand scdﬁtianpis t®oin0fd to ensure
bas ol th wei ght of the
tha%tﬁe n%%e&ﬁl%gﬁggoﬁﬁgglgoﬂ d) sodium starch
col tal amount of up to 30%in weight
OMo‘ﬁlngggtF%aem %et\(j\lEI ght of the pharmaceuti cal
> d&mwmlung' mﬁ:;reneg stancmdrﬁ)hmmamtcpnsecutaelymajtedasmtmes @he WRSD from
t 0
10 t Ch re C eu Fl e, E‘l@%on%e %8%)11{]gf tIie }e%renc %o(il%}on g gﬁc{eg %?, the E?eak area of
tthft J&feremo smwuom Shsvpldtb@ <2@%. iThe wr@ihRSD@ﬁ exdpanse faher vheamipound of
eyt |OR,. 5.
SRR L b SR HIBERY dshBing STRAC B traiolt e rop should be
vﬂﬁl()&'h conpri ses:

< The relative difference between the mean response factor of 6 injections of the working
15 reference standard solution and the mean of 2 injections of the control reference standard

solution should be <1.5%.

The results can be calculated using the following formulae:

n—1

C, ”+ZCV

V,=V-V.(n-1)

Wstd X ﬁ
DF,, 100

std



a) a conpound of the formula I
a pharmaceutically acceptable salt,
formt hereof,

or
WO yaras®3dr

nor phol ogi

| act ose nonohydr at e,

cal

sol vat e,
b)

as defined in claim1,

| acPOEEB2006/053210

c) m éfocrystalline cellul ose,d)

pol yvi nyl pyrrol i done e) sodium starch glycolate, f) a
sur f act ant atrd 9) & "é")r{'f]i"%aﬂrtn. 6—A hal frecedti cal
conposi tion according Fo p@m% of |cl ai dwo 5, wherein
the surfactant is a ppl ysorbate. 7. har macedt i cal
conposition accardingl to ope of [cl al e (1 to 6, |[wherein
the lubricant 192 nagnesi umost earjlate. &, A
phar maceut ijcal @onposj| ti onsaccordi ngc @ gyve of |cl ai s
1 to 7, which further| conta®i ns a gk¢dadi+Cv, A
phar maceut i cal &onpos| ti ombaccordichg ¢ e Gzhad,w. §, which
conprises: [a) aseconpound a0 t he |f @ ma.a @; +aG, «def i ned
inclaiml] or a pharjraceuticallly accepj\abl e salt,
sol vate, hydrateic.or nprphol ogical formthereof, b) one
or nore of excipients selected fromthe group
consisting of |actose, maize starch, pregelatinized
whe?‘r& rch, cal ci um hydrogen phosphat e and

crocrystalllne cel I ul ose,

D(%)

Ca
\%
Vi
\%

n

n™ sampling

solution

Cstd

solution

Wstd

Pstd

DFstd

compound of formula I dissolved based on labeled quantity

initial volume of dissolution medium, in ml = 900

actual volume of dissolution medium, in ml, for the n™ injection

labeled quantity of compound of formula I per tablet = 10 mg

potency of compound of formula I reference substance in %

dilution factor of the standard solution, in ml = 5’000

Results for pharmaceutical compositions according to the invention:

concentration of compound of formula I for the n™ injection, in mg/ml

volume of dissolution medium removed for each injection, in ml = 12

peak area of compound of formula I obtained from the sample solution

peak area of compound of formula I obtained from the working reference standard

concentration in mg/ml, of compound of formula I in the working reference standard

weight of compound of formula I in the working reference standard solution, in mg

The compositions of Examples 16-20, when tested using the protocol explained, show the

dissolution profile shown in Figure 1 (wherein the percentage dissolution (Y-axis) is represented in

5 function of the time in min (X-axis)).
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c) polyvinyl pyrrolidone, d) sodium starch glycol ate,

e) sodium | auryl sul phate, f) colloidal silicon
waoelc@xiosi®33 and g) nmagnesi um stearate. 10. A PCT/IB2006/053210
phar maceuti cal conposition3according to claim38, which

conprises: a) a conpound of,,f.ormula | as defined in
claim1, or a pharmaceuticeFPacceptabl e salt,
sol vate, hydrate or norphol ogical formthereof, in a
total amount of up to 50%in weight based on the total
1. Aphaghicentical doppsitommeptitingal conposition, b) a m xture
of at least one or nore of a filler in a total anount
ah 3@eotipSend rofwhe ghrmubak ed downt betowt, adrad phuemaetticafly tabptable salt,
phar eutical compgsi.tion, .C ol yvi nyl pyrrolidone in
a r%og‘gage’ o¥dr o 5@%&%?1%%%?0“81‘& e%eot?’o 5% in wei ght based
on the total weight o e pharnmaceuti cal
conmposi tion,d) sodium %t/arch gl ycolgrat e in a total
anount of up to™5% i WiNght 4ased on the total weight
of the pharmaceuti calH conposi , ) a surfactant in
a total anmount of up t &N 3%yi i ght based on the
total weight of the ph r rageut i cal conposition, 5 f) a
glidant in a total anmountN of Qup to (n wei ght based
ggdt he total weight of the pIJuQr/n@c,{{IJ\ltl BiIconposi ti on,

b) afiller,
¢) adisintegrant,
d) a surfactant, and

e) alubricant.

2. A pharmaceutical composition according to claim 1, wherein

the filler is selected from one or more of the following: lactose, maize starch, pregelatinized starch,
dibasic calcium phosphate dihydrate (CaHPQO4*2H,0), microcrystalline cellulose, maltodextrin and
mannitol; the disintegrant is selected from one or more of the following: croscarmellose sodium,
sodium starch glycolate, calcium carboxymethylcellulose, sodium carboxymethylcellulose, cross-
linked polyvinylpyrrolidone, polyvinylpyrrolidone, alginic acid, sodium alginate, pregelatinized
starch, guar gum, clays and ion exchange resins; the surfactant is selected from the following:
sodium lauryl sulphate, polysorbates, polyethylene polyoxypropylene polymers, polyoxylethylene
stearates, dioctyl sodium sulfosuccinate, polyoxyethylene sorbitan fatty acid esters,
polyoxyethylene C,4-alkyl ethers, sucrose monoesters and lanolin esters and ethers; and the
lubricant is selected from the following: magnesium, aluminium or calcium stearate, stearic acid,
sodium stearyl fumarate, talc, sodium benzoate, glyceryl mono fatty acid, polyethylene glycol,

hydrogenated cotton seed oil, castor seed oil and sucrose esters.
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g) a lubricant in a total anmpbunt of up to 3% in weight
based on the total weight of the pharnmaceutica

W@ e0op03i983 on, whereby the total wei ght percentBgPIB06/053210
t he pharnmaceuti cal conpositBVon is 100% 10 11. A
phar maceuti cal conposition according to one of clains

3. A‘Rﬁa%n}c%utlcw o%'lr’lbo;iﬁlgnt a'l%rglﬁgi‘c}éi‘él}ﬁ% ﬁ{cﬁ @{ncl)pnsgsm d. 12. A

F maceu n acco one of clains

]al)1t 9 gnjt ouiln\@ lfghnluﬂt It %eﬁﬁ)eﬁrﬂl 91 ] n,goq‘?tip Lﬁnac%%bag@aaic%table salt,

phar maceu 03| ion accor one
1 tmlﬂalq,hyvmtchrmsrphqioglmfmrthnrwﬂ”, a 15 tablet. 14. A

phar maceuti cal conposition according to claim 13,

Wi ete ps mogaesibibys selgptedt &omi the goaipl ¢apbieting ofhlaciosratmaige starch,

maf/\}‘? e b MinfEB Lehkh %Qi'cﬂnﬂ{gg} gi&% é/h‘é%ahﬁ@lahd flcfo Jﬁgﬁﬁlﬁﬂe @élﬂ:%s@

ter ‘vapour ‘perne yner

3% ﬂ#ﬁ hagwnaterlal being from 2 to 8% of the
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ia) 2 compound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt,

solvate, hydrate or morphological form thereof, in a total amount of up to 50% in weight

based on the total weight of the pharmaceutical composition,

b) one or more excipients selected from the group consisting of lactose, maize starch,
pregelatinised starch, calcium hydrogen phosphate and microcrystalline cellulose, in a total
amount of 10 to 95% in weight based on the total weight of the pharmaceutical

composition,

¢) polyvinylpyrrolidone, in a total amount of up to 20% in weight based on the total weight of

the pharmaceutical composition,

d) sodium starch glycolate, in a total amount of up to 30% in weight based on the total weight

of the pharmaceutical composition,

e) a surfactant, in a total amount of up to 7% in weight based on the total weight of the

pharmaceutical composition, and
f) a lubricant, in a total amount of up to 10% in weight based on the total weight of the
pharmaceutical composition,.
5. A pharmaceutical composition according to claim 3 or 4, which comprises:

a) a compound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt,

solvate, hydrate or morphological form thereof,
b) lactose or lactose monohydrate,

¢) microcrystalline cellulose,
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d) polyvinylpyrrolidone,
e) sodium starch glycolate,
f) asurfactant, and

g) alubricant.

6. A pharmaceutical composition according to one of claims 1 to 5, wherein the surfactant is a

polysorbate.

7. A pharmaceutical composition according to one of claims 1 to 6, wherein the lubricant is

magnesium stearate.

8. A pharmaceutical composition according to one of claims 1 to 7, which further contains a
glidant.
9. A pharmaceutical composition according to claim 8, which comprises:

a) a compound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt,

solvate, hydrate or morphological form thereof,

b) one or more of excipients selected from the group consisting of lactose, maize starch,

pregelatinized starch, calcium hydrogen phosphate and microcrystalline cellulose,
¢) polyvinylpyrrolidone,
d) sodium starch glycolate,
e) sodium lauryl sulphate,
f) colloidal silicon dioxide, and

g) magnesium stearate.

10. A pharmaceutical composition according to claim 8, which comprises:

a) a compound of formula I as defined in claim 1, or a pharmaceutically acceptable salt,
solvate, hydrate or morphological form thereof, in a total amount of up to 50% in

weight based on the total weight of the pharmaceutical composition,

b) a mixture of at least one or more of a filler in a total amount of 30-85% in weight based

on the total weight of the pharmaceutical composition,

¢) polyvinylpyrrolidone in a range of a total amount of 2 to 5% in weight based on the

total weight of the pharmaceutical composition,
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d) sodium starch glycolate in a total amount of up to 5% in weight based on the total

weight of the pharmaceutical composition,

e) a surfactant in a total amount of up to 3% in weight based on the total weight of the

pharmaceutical composition,

f) a glidant in a total amount of up to 1% in weight based on the total weight of the

pharmaceutical composition, and

g) a lubricant in a total amount of up to 3% in weight based on the total weight of the

pharmaceutical composition,

whereby the total weight percentage of the pharmaceutical composition is 100%.

11. A pharmaceutical composition according to one of claims 1 to 10, which further contains

tartaric acid.

12. A pharmaceutical composition according to one of claims 1 to 11, which is in the form of a

capsule.

13. A pharmaceutical composition according to one of claims 1 to 11, which is in the form of a

tablet.

14. A pharmaceutical composition according to claim 13, which is coated by a protective pellicle ,
the coating material making said protective pellicle containing a low water vapour permeability
polymer and the weight of said coating material being from 2 to 8% of the weight of the tablet

before its coating.

15. A pharmaceutical composition according to claim 14, wherein the coating material further
contains a plasticizing agent, a surfactant, and/or a lubricant/glidant.14. A pharmaceutical

composition according to any of claims 1 to 13 for use as a medicament.

16. Use of a compound of formula I as defined in claim 1, or a pharmaceutically acceptable salt, a
solvate, a hydrate or a morphological form thereof, for the preparation of a medicament, for use in

the treatment of pulmonary arterial hypertension.



